Phosphono analogs of glutathione: inhibition of glutathione transferases, metabolic stability, and uptake by cancer cells.
Glutathione transferases (GSTs) have been shown to play an important role in multiple drug resistance in cancer chemotherapy. The inactivation of GST isoforms could lead to an enhanced activity of cytotoxic drugs. Thus, we have developed glutathione phosphono analogs [(S)-gamma-glutamyl-(2RS)-(+/-)-2-amino-(dialkoxyphosphinyl)-ac etylgl ycines], which were previously shown to be inhibitors of GSTP1-1. In the present study, the inhibition characteristics of these analogs, including isoenzyme specificities, type of inhibition, and determination of K(i) values, were determined. The inhibition of class alpha GSTs was competitive towards GSH. A mixed-type, non-competitive inhibition of class mu and pi GSTs was observed. The K(i) values varied between 880 +/- 210 and 0.45 +/- 0.1 microM. The inhibitors were most effective towards class mu GSTs. In order to investigate the potential use of these GST inhibitors in intact cellular systems, two additional approaches were examined. Firstly, the metabolic stability was tested with purified gamma-glutamyl transpeptidase and cell homogenates as well as during incubation of cell lines. No appreciable degradation was observed in any of the tested systems. Secondly, to facilitate cellular uptake, three derivatives were synthesized in which the glycine carboxylic group was esterified. Uptake and a possible intracellular cleavage to the corresponding free acids were monitored by HPLC analysis. The esters were effectively transported into HT29 (colon cancer) and EPG85-257P (gastric cancer) cells, respectively, and readily converted into the more active free acids. In conclusion, the tested inhibitors may be regarded as model compounds for the development of modulating agents in cancer chemotherapy.